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© Mixture preparation device for double-feed engines. 



© A mixture preparation device for double-feed en- 
gines comprising a body (11) in which two ducts are 
provided, namely a first duct (12) for air feed to the 
crankcase and a second duct (13) connected to an 
injection device, throttle elements (10, 35) being 
provided for the two ducts (12, 13), in the second 
duct (13) connected to the injection device there 
being provided an air-fuel mixture emission unit (29- 
34) adjustable in its degree of opening, the opening 
being controlled by transmission elements (49, 50) 
operationally connected to a shaft (36, 43) carrying 
one of the throttle elements (35) positioned within 
the first duct (1 2) for air feed. 
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This invention relates to a mixture preparation 
device for double-feed engines. 

Double-feed engines find particular application 
in the field of two-stroke engines with controlled 
ignition, such as that described in European patent 
application EP-A-514 982 of the present applicant. 

The essential advantage of this type of engine 
is that scavenging is effected with air whereas the 
fuel is injected, in the form of a rich mixture (equiv- 
alence ratio < 1), directly into the combustion 
chamber. This leads to a considerable reduction in 
fresh mixture losses at the exhaust. 

In such engines, in particular small engines in 
which an important consideration is production 
economy and low selling price, the fuel feed com- 
ponents should be as simple as possible. An initial 
indication regarding the general choice to be made 
is determined by the fact that the most simple 
manner of introducing the fuel is by means of a 
carburation device. In particular, such a device 
could in the limit be a pipe of narrow cross-section 
for air passage using the Venturi effect 

In consideration of this known art, the object of 
the present invention is to provide a device for 
controlling the engine main air flow and for ac- 
curately regulating the quantity of fuel supplied 
together witlv the secondary air to an injection 
device. 

This object is attained according to the present 
invention by a mixture preparation device for dou- 
ble-feed engines comprising a body in which two 
ducts are provided, namely a first duct for air feed 
to the crankcase and a second duct connected to 
an injection device, throttle elements being pro- 
vided for said two ducts, characterised in that in 
said second duct connected to said injection de- 
vice there is provided an air-fuel mixture emission 
unit adjustable in its degree of opening, said open- 
ing being controlled by transmission elements 
operationally connected to a shaft carrying one of 
said throttle elements positioned within said first 
duct for air feed. 

The structural and operational characteristics 
and advantages of the device according to the 
present invention will be more apparent from the 
following description given by way of non-limiting 
example with reference to the accompanying draw- 
ings, in which: 

Figure 1 is a section through the device of the 
invention taken on the line l-l of Figure 2; 
Figure 2 is a section through the device of the 
invention taken on the line ll-ll of Figure 1; 
Figure 3 is an enlarged sectional view of a part 
of the device shown in Figure 1 ; and 
Figure 4 is an enlarged section through a further 
embodiment of the part shown in Figure 3. 
The drawings show a mixture preparation de- 
vice for double-feed engines, for example a two- 



stroke engine with controlled ignition. 

The device comprises a body 11 in which 
there are provided two ducts 12 and 13, one for 
feeding air to a crankcase and the other connected 
5 to an injection device, not shown. In each of the 
two ducts 12 and 13 there are provided relative 
valving and throttle means, such as butterfly valves 
10 and 35. 

Below the body 11 in a position corresponding 
w with the second duct 13 there is provided a cham- 
ber 14 which receives fuel via a connection ele- 
ment 15 connected to said body 11 for example by 
screws, not shown. Within the chamber 14 there is 
provided a fuel level control unit, for example com- 
75 prising a float 16 supported by an intermediate 
portion of a lever 17. At one end the lever 17 is 
pivoted at 18 to an extension 19 of the lower part 
of the body 11 and at its other end carries an 
upwardly facing conical needle 20 which sits in a 

20 complementary seat 21 provided in the end of a 
duct 22 formed within the body 1 1 and connected 
to the connection element 15. 

Communication between the chamber 14 and 
the second or secondary duct 13 is achieved by an 

25 air-fuel mixture emission unit. This emission unit 
consists essentially of a cup-shaped extension 23 
extending from the body 11 below the secondary 
duct 13. The cup-shaped extension 23 is closed 
lowerly by a sized nozzle 24 the passage of which 

30 is adjustable by a conically shaped valving mem- 
ber 25. The valving member 25 is operated by an 
electromagnet 26 housed in a suitable cavity 27 
provided in the base of the chamber 14 and power- 
ed from the outside via wires 28. The nozzle 24 

35 comprises a cylindrical body provided centrally 
with a sized hole 29 axially aligned with and com- 
municating with an emulsifier tube 30 coaxial to the 
cup-shaped extension 23 and opening into the sec- 
ondary duct 13. The emulsifier tube 30 comprises 

40 in its lateral surface a series of holes 31 commu- 
nicating with an annular chamber 32 defined be- 
tween it and the outer surface of the cup-shaped 
extension 23, and receiving air originating from the 
outside via a gauged jet 33 and a relative channel 

45 not shown in the figures. 

The emulsifier tube 30 upperly receives a nee- 
dle valve 34, for example with a conical tip, op- 
erated by the movement of a butterfly valve 35 
provided as the throttle element in the first or main 

so duct 12. Specifically, it should be noted that the 
butterfly valve 35 is located on a shaft 36 sup- 
ported on bearings or bushes 37 and driven to 
rotate from the outside. That end of the shaft facing 
outwards is provided with a right angled element 

55 38 which is connected to an operating cable 39 
and interacts with a position-adjustable stop ele- 
ment 40 which limits its rotation. 
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A spring 41 positioned coaxial to this end of 
the shaft 36 tends to maintain the shaft in a posi- 
tion providing minimum flow. 

The shaft 36 is also connected via a coupling 
42 to a second shaft 43 supported on bearings or 5 
bushes 44 and positioned in a cavity 45 in the 
body 11 above the secondary duct 13. 

A central portion of the second shaft 43 com- 
prises a profiled enlargement 46 provided with a 
through aperture 47 in which there is located the 70 
upper end of the needle valve 34. The needle valve 
is guided in its upward and downward movement 
within a bush 48 connecting the secondary duct 13 
to the cavity 45. 

The profiled enlargement 46, for example in 15 
the form of a rectangular prism, comprises on two 
opposing faces a pair of cam extensions 49 which 
project upwards to interact in rotation with a disc 
50, also centrally holed and mounted on the needle 
valve 34. 20 

The disc 50 is maintained in position by a split 
ring 51 inserted into one of a series of annular 
recesses 52 provided in proximity to the end of the 
needle valve 34 and arranged to enable the disc 50 
to be variously positioned. Above the split ring 25 
there is provided a cap 53 centrally holed to re- 
ceive the needle valve 34. 

The cap is partially hollowed to contain a 
spring 54 the other end of which acts against a 
cover element 55 for the cavity 45 of the body 11. 30 
With this arrangement, the rotation of the shaft 36 
with variation in the position of the butterfly valve 
35 causes the needle valve 34 to move, resulting in 
greater or lesser flow of air-fuel mixture from the 
emulsifier tube 30 to the secondary duct 13. The 35 
contour of the cam-shaped extensions 49 deter- 
mines the relationship governing the opening of the 
emulsifier tube 30. 

Figure 4 shows a second embodiment of the 
part shown in Figure 3 in relation to the structure 40 
determining the upward and downward movement 
of the needle valve 34. In this second embodiment 
the end portion of the needle valve 34 is threaded 
at 56 to enable it to be housed in a complemen- 
tarily threaded axial hole 57 in the disc 50. There is 45 
again provided a centrally holed cap 53 partially 
hollowed to contain a spring 54 which acts at its 
other end against a cover element 55 for the cavity 
45 in the body 1 1 . 

A device of the invention operates extremely 50 
reliably in the following manner. 

When the operating cable 39 is used to rotate 
the shaft 36 and vary the closure of the main duct 
12 by means of the butterfly valve 35, there is a 
simultaneous action on the mixture feed to the 55 
secondary duct 13. In this respect the coupling 42 
causes the second shaft 43 to rotate, the cam 
extensions 49 rotating to raise or lower the disc 50 



and consequently the needle valve 34. In this man- 
ner greater or lesser emission of mixture by the 
emulsifier tube 30 is achieved. The mixture is ob- 
tained by the joint feed of fuel by the sized nozzle 
24 and of air by the gauged jet 33 into the annular 
chamber 32. The fuel feed is regulated by the 
valving member 25 which is moved within the 
cylindrical body 24 by the electromagnet 26. A 
device is hence obtained with more than one regu- 
lation facility, hence improving and ensuring preci- 
sion of action. 

A mixture preparation device according to the 
present invention achieves great simplification in 
terms of component parts by providing in a single 
device both control of the main engine air flow and 
precise regulation of the air-fuel mixture to be fed 
to the subsequent injection device. 

Claims 

1. A mixture preparation device for double-feed 
engines comprising a body (11) in which two 
ducts are provided, namely a first duct (12) for 
air feed to the crankcase and a second duct 
(13) connected to an injection device, throttle 
elements (10, 35) being provided for said two 
ducts (12, 13), characterised in that in said 
second duct (13) connected to said injection 
device there is provided an air-fuel mixture 
emission unit (29-34) adjustable in its degree 
of opening, said opening being controlled by 
transmission elements (49, 50) operationally 
connected to a shaft (36, 43) carrying one of 
said throttle elements (35) positioned within 
said first duct (12) for air feed. 

2. A device as claimed in claim 1, characterised 
in that said air-fuel mixture emission unit com- 
prises an adjustable sized nozzle (24) con- 
nected on one side to a fuel chamber (14) and 
on the other side to an emulsifier tube (30) 
opening into said secondary duct (13) and 
comprising in its lateral surface a series of 
holes (31) communicating with an external an- 
nular chamber (32) receiving air from the out- 
side, said emulsifier tube (30) upperly receiv- 
ing a needle valve (34) operated by said trans- 
mission elements (49-50). 

3. A device as claimed in claim 2, characterised 
in that said sized nozzle (24) comprises a 
hollow cylindrical body provided with a sized 
hole (29) and receiving a valving member (25). 

4. A device as claimed in claim 3, characterised 
in that said valving member (25) is operated 
by an externally powered electromagnet (26). 
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5. A device as claimed in claim 2, characterized 
in that said needle valve (34) has a conical tip. 

6. A device as claimed in claim 1, characterized 
m that said transmission elements consist of at 
least one cam extension (49) rigid with said 
shaft (36, 43) and interacting with a disc (50) 
connected to the needle valve (34) of said air- 
fuel mixture emission unit (29-34). 

7. A device as claimed in claim 6, characterized 
in that said disc (50) is adjustable in position 
on said needle valve (34) and with it there is 
associated an elastic element (54) for maintain- 
ing it in contact with said at least one cam 75 
extension (49). 

8. A device as claimed in claim 7, characterized 
in that one end of said needle valve (34) is 
provided with a series of annular recesses (52) 
to receive a split ring (51) for the stable posi- 
tioning of said disc (50). 

9. A device as claimed in claim 7, characterised 
in that one end of said needle valve (34) is 
provided with a threaded portion (56) to be 
housed within a threaded hole (57) provided in 
the centre of said disc (50). 

10. A device as claimed in claim 1, characterized 
in that at least one of said transmission ele- 
ments (49) is arranged rigid with a second 
shaft (43) rigidly connected to a first shaft (36) 
carrying said throttle element (35). 
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© A mixture preparation device for double-feed en- 
gines comprising a body (11) in which two ducts are 
provided, namely a first duct (12) for air feed to the 
crankcase and a second duct (13) connected to an 
injection device, throttle elements (10, 35) being 
provided for the two ducts (12, 13), in the second 
duct (13) connected to the injection device there 
being provided an air-fuel mixture emission unit (29- 
34) adjustable in its degree of opening, the opening 
being controlled by transmission elements (49, 50) 
operationally connected to a shaft (36, 43) carrying 
one of the throttle elements (35) positioned within 
the first duct (12) for air feed. 
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